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METHOD OF TREATING INFLARIMATORY CONDITIONS BY 
INHIBITING CYTOSOLIC PHOSPHOLIPASE A2 

This application is being filed as a PCT International Patent application 
5 in the name of Alan R. Leff, a U.S. citizen and resident, designating all countries 
except the US, on 3 1 January 2002. 

FIELD OF THE INVENTION 
The present invention relates to methods for treating or modulating 
10 inflammatory processes or chronic inflammatory conditions dependent upon 
cellular inflammation. The invention also relates to the therapeutic or 
prophylactic use of compounds and compositions that inhibit or reduce the 
activity of cj^osolic phospholipase A2. 

15 BACKGROUND OF THE INVENTION 

Molecular adhesion is the essential step by which inflammatory cells enter 
tissues in all diseases. An important regulatory step in this process is adhesion of 
granulocytes and inflammatory cells to the endothelimn, after which these cells 
migrate by diapedesis into the tissue that is the site of the inflammation. 

20 One common example whereby inflammatory cells enter and migrate into 

tissues is asthma. Asthma is characterized by acute and chronic inflammation of the 
airway niucosa that is caused by recruitment of inflammatory cells into the airway 
parenchyma. There is increasing awareness of the essential role of inflammation of 
airways with eosinophils in the pathobiology of asthma. Eosinophils are 

25 characteristically present within the epithelial layer, and there is accumulation of 
chronic inflammatory cells such as lymphocytes, plasma cells and macrophages in 
the lamina propria. Laitinen et al., Am. Rev. Respir. Dis., 147, 697-704 (1993). 

The mechanism regulating either the acute or chronic recruitment of 
inflammatory cells is unknown. Recent studies using cytosolic phospholipase A2 

30 (CPLA2) knockout mice have demonstrated diminished airway responsiveness to 
antigen challenge (Uozimii et al.. Nature, 390, 618-622 (1997)) and reduced 
pulmonary edema in sepsis or acid aspiration (Nagase et al.. Nature Immunol, 1, 42- 
46 (2000)), suggesting a potential regulatory role of CPLA2 in inflammatory cell 
migration into airways. 

35 PLA2^is the rate-hmiting enzyme involved ra the conversion of membrane 

phospholipids to arachidonic acid (AA) and lysophospholipids. See, e.g., Hanahan, 
D.J., Annu. Rev. Biochem,, 55, 483-509 (1986). Further catalysis of AA initiates the 
biosynthesis of potent inflammatory mediators, i.e. prostaglandins (PG)s and 
leukotrienes (LT)s. Lysophospholipid is converted directly iato platelet activating 

1 
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factor (PAF), which is a potent agonist in inducing eosinophil secretion. PAF also 
has been imphcated in the infiltration of eosinophils into asflunatic airways. Barnes, 
P. J., J. Allergy Clin. Immunol, 83, 1013-1026 (1989). The 5-lipoxygenase (5-LO) 
product, LTB4, is a potent chemoattractant for guinea pig and rat eosinophils but is 
5 not exceptionally active on human eosinophils in vitro. Powell et al., J. Immunol, 
154, 4123-4132 (1995). PAF and AA metaboUtes, cysteinyl (cys)LTs, (5-LO 
products), PGD2, and tbromboxane A2 (TXA2) (cyclooxygenase [COX] products) 
also cause bronchoconstriction and airway hyperresponsiveness. 

The 85 kDa (Type IV) CPLA2 is AA-selective and is regulated by 

2+ 

10 physiological intracellular Ca concentrations and phosphorylation. ' Activation of 
type IV CPLA2 is thought to be tlie predominant mechanism by which eicosanoid 
synthesis is regulated. CPLA2 may also be an important regulatory enzyme in 
integrin-adhesion, which is the initial step in eosinophil migration. Zhu et aL, J. 
Immunol, 163, 3423-3429 (1999). These in vitro studies indicated that cPLAj is an 

1 5 important messenger protein for maintenance of P 1 - and p2-integrin adhesion to 
plated ICAM-1 and VCAM-1, respectively. 

There is still a need, however, to examine the role of cPLAa on antigen- 
induced eosinophil migration aad airway hyperresponsiveness. Moreover, it is 
desirable to examine whether airway hyperresponsiveness and eosinophil migration 
20 caused by CPLA2 activation resulted from first step synthesis of PAF and 

lysophosphohpids or from downstream metaboUsm of AA, i.e. COX or 5-LO 
pathway products. 



SUMMARY OF THE INVENTION 
25 In a general aspect, the invention relates to a method for treating or 

modulating inflammatory processes or chronic inflammatory conditions 
dependent upon cellular inflammation, comprising administering to animals or 
humans, a therapeutically effective amount of a cytosoUc phospholipase A2 
(CPLA2) inhibitor or a pharmaceutically acceptable salt, hydrate, ester, solvate, 
30 prodmg, metabolite, or stereoisomer thereof 

In one embodiment, the invention relates to a method for treatuig or 
modulating inflammatory processes or chronic inflammatory conditions selected 
from asthma, rhinitis, idiopathic pulmonary fibrosis, adult respiratory distress 
sjmdrome, pulmonary edema associated with sepsis and gastric acid aspiration, 
35 rhexmiatoid artliritis, and inflammatory diseases of the bowel. 

In another embodiment, the invention relates to a method for inhibiting, 
interfering with, or blocldng leukocytes (also called white blood cells) migration 
and pulmonary and nasal airway hyperresponsiveness, comprising administering 

2 
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to an animal or a human a therapeutically effective amount of a cPLAa inhibitor 
or apharmaceutically acceptable salt, hydrate, ester, solvate, prodrug, 
metabolite, or stereoisomer thereof. 

In another embodiment, the invention relates to a method for inhibiting, 
5 interfering with, or blocking inflammatory cells, including white blood cells 
from adhering to target tissues. As used herein, the terms leukocyte and white 
blood cells are used interchangeably to refer to cells that circulate in the blood 
and lymphatic system and harbor ia the lymph glands and spleen, which are part 
of the immune system responsible for attaclcing foreign invaders of the body/ 

10 White blood cells can be divided into two main types: Granulocytes, which 
include basophils, eosinophils and neutrophils; and Agranulocytes, which 
include monocytes and Ijmiphocytes. Additionally, the temis "white blood cells" 
and "leukocytes", as used herein, refers to mast cell precursors, T-helper cells 
and precursors thereof The method comprises administering to an animal or a 

15 hrnnan a therapeutically effective amount of a compound or a phamiaceutically 
acceptable salt, hydrate, ester, solvate, prodmg, metabolite, or stereoisomer 
thereof, that inhibits or reduces the activity of platelet activating factor. In one 
embodiment, the inhibitor is a PAF antagonist such as CV6209. In another 
embodiment, the compound is one that inhibits or reduces tlie activity of CPLA2- 

20 In another embodiment, the invention relates to a composition 

comprising a CPLA2 inhibitor or a pharmaceutically acceptable salt, hydrate, 
ester, solvate, prodrug, metabolite, or stereoisomer thereof; wherein the cPLAi 
inhibitor is present in an amount that is effective for treating or preventing 
inflammatory processes or chronic inflammatory conditions dependent upon 

25 cellular inflammation. 

In one embodiment, the CPLA2 inhibitor is a compound capable of 
binding to and/or blocking the serine-228 residue, an active catalj^c site of 
CPLA2, thereby blocking the activity of CPLA2. Suitable CPLA2 inhibitors 
include methylketones, such as trifluoromethylketone (TMFK) or Arachadonic 

30 AcidBrMethylKetoneCAABrMK), a derivative of TFMK. (Biochemistry 1966, 
35: 371 - 372). Surfactin, a complex lipid, has also been shown to inhibit or 
reduce the activity of CPLA2 (Zhu X, Munoz MN et al. J. Immunol. 163:3423- 
3429, 1999). Additionally, platelet activating factor (PAF) antagonists, and 
' derivatives or metabolites thereof have been shown to inhibit or reduce the 

35 activity of CPLA2. 

Another class of compounds that are capable of inhibiting or reducing the 
activity of CPLA2 include those capable of interfering with serine-505- 
phosphorylation of cPLA. 

3 
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The invention also relates to the inhibition of or reduction in the 
expression of cPLAa, for example, by using antisense oUgonucleosides. 
Antisense mRNA can be administered by inhalation, topically or parenterally, by 
infusion or injection, for local or systemic appUcation for the treatment of 
5 allergic inflammatory conditions such as allergic rhinitis, asthma, atopic 
dermatitis, psoriasis, idiopathic puhnonary fibrosis, adult respiratory distress 
syndrome, puhnonary edema associated with sepsis and gastric acid aspiration, 
as well as inflammatory bowel disease and rheumatoid arthritis. In one 
embodiment, the antisense oligonucleoside is used in combination with another 

10 antisense sequences designed to block or modify expression of other cytokines, 
adhesion molecules or mediators that play a role in the initiation and 
maintenance of the allergic or non-allergic inflammatory process. Examples of . 
other pro-inflammatory cytokines or mediators include, but are not limited to, 
cysteinyl leukotrienes, PAF or lysophospholipids, IL^ IL^, IL^^, ICAM^*^ ^""^ ^ 

15 VCAM\ VLA^ IgE, IL^ andTNFa. 

BRIEF DESCRIPTION OF THE FIGURES 
Figure 1 demonstrates that immediate bronchoconstriction in guinea pigs 
after ovalbxmiin (OA)-challenge was not mediated by metabolites of cPLAa 
20 hydrolysis. Antigen challenge caused an increase in specific airway resistance 
(sRaw) in OA-sensitized animals firom 1.6 + 0.1 (negative controls; saUne 
mhalation) to 23.9 ± 2.6 cmH20 s (positive controls; OA-inhalation) (p < 0.01). The 
Hi-receptor antagonist, ebastine, significantly attenuated the increase in sRaw, 
suggesting that the immediate response was caused substantially by mast cell release 
25 of histamine (Fig. Id). However, this increase ni sRaw caused by OA challenge was 
not attenuated by pre-treatnient with either trifluoromethyl ketone (TFMK), a 
selective cPLAa inhibitor, E6123, a PAF receptor antagonist, indomethacin, a COX 
inhibitor, AA-861, a 5-LO inhibitor, or a combiaation of indomethacin and AA-861 
(Fig. la-c) (p = NS vs positive controls). 
30 Figure 2 is a schematic showing a generic methylketone structure (Fig. 2a), 

trifluoromethyl ketone (TFMK) (Fig. 2b) and Arachadonic acid bromic methyl 
ketone (AAbrMK) (Fig. 2c). 

Figure 3 demonstrates that late phase bronchial hyperresponsiveness to 
methacholine was mediated by cPLAa through first step catalysis into PAF. Within 
35 24 h after antigen challenge, sRaw decreased to baseline (pre-challenge). However, 
the PC200 (provocative concentration of methacholine causing a 200% increase in 
airway opening pressxure [Pao]) decreased fi-om 257 ± 0.07 |ig/ml for saline- 
challenged control guinea pigs to 99.0 ± 0.07 \xg/ml for OA-challenge animals (p < 
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0.01). In animals pretreated with the cPLAa inhibitor TFMK, the decrease in PC200 
was blocked in dose-dependent manner to 218 ± 0.08 |ag/ml for antigen challenged 
animals pretreated with 20 mg/kg TFMK vs 99.0 ± 0.07 p.g/ml for antigen- 
challenged animals pretreated with saline (p < 0.01). The PAF antagonist, E6123, 
5 also caused complete blockade of ovalbumin-induced methacholine 
hyperresponsiveness (p < 0.01 vs positive control) (Fig. 3c). 

By contrast, neither indomethacin, a COX inhibitor, nor AA861, a 5-LO 
inhibitor, blocked antigen-induced airway hyperresponsiveness (Fig. 3b and d). The 
Hi-receptor antagonist, ebastine, which blocked antigen challenge at 60 min had no 

10 effect on OA challenge at 24 h. Blockade with TFMK and E6123 was specific, as 
baseline airway responsiveness to methachoUne was not altered by either TFMK or 
E6123 alone. Airway hjq^erresponsiveness was measured at a time when Pao was 
comparable for all groups. Hence, the measured increase in airway responsiveness 
did not result firom residual bronchomotor tone after methacholine inhalation. 

15 Figure 4 shows the change in inflanmiatory cell numbers in the airway 

liunen after antigen challenge. Bronchoalveolar lavage (BAL) was performed 
before and after antigen challenge, and total and differential cell comits were 
obtained. Antigen-inhalation significantly uicreased total cell numbers from 3.7 ± 
0.5 X 10^ before challenge to 11.4 ± 1.6 x 10^/ml at 24 h, and was still increased 72 h 

20 after antigen-challenge (p < 0.05). Eosinophils in BAL fluid were 0.2 ± 0.1 x lOVml 
before antigen challenge, 5.5 ± 1.0 x 10^ /ml at 24 h, and still were increased 72 h 
after antigen-challenge (p < 0.05 vs control at 24 and 72 hr). Mononuclear cells also 
increased at 24 h and remained increased for 72 h, while neutrophil number was 
unchanged after antigen challenge. 

25 Figure 5. Pretreatment of animals with either TFMK or E6123 blocked 

BAL eosinophilia at 24 h after OA-challenge from 4.5 ± 1.2 and 3.6 ± 0.4 x 10^ /ml 
to 2.1 ± 0.7 X lOVml (p < 0.05) and 1.6 ± 0.6 x lOVml (P < 0.05 vs control), 
respectively (Fig. 5a and c). However, tliere was no effect of COX inhibition with 
indomethacin nor 5-LO inhibition with AA-861 after ovalbumin challenge on 

30 , eosinophil coimt in BAL fluid (Fig. 5b). No effect on mononuclear cell or 
neutrophil count was observed with these inhibitors. 

Figure 6 shows histology after ovalbumin challenge. Histological samples 
of bronchial airways demonstrated consistently that ovalbximin-challenge induced 
inflammatory cell infiltration (largely eosinophils) in the epithelial layer and lamina 

35 propria (Fig. 6b vs a). Pretreatment with 2 - 20 mg/kg TFMK blocked cell 
infiltration progressively at 24 h (Fig. 6c and d). 

Figure 7. Studies were performed to determine the role of CPLA2 in 
eosinophil migration caused by IL-5. See Serhan, C. N., Prostaglandins, 53, 107- 

5 
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137 (1997). IL-5 significantly increased total cell numbers from 3.5 ± 0.3 x 10^ for 
vehicle treated control animals to 5.9 ± 0.7 x lOVml (p < 0.05). Pretreatment of 
animals with the PAF antagonist,. E6 123, decreased total cell number to 3.3 ± 0.4 x 
lOVml (P < 0.05). 

5 BAL eosinophils were significantly increased from 0.6 ± 0.2 x 10^/ml to 1.8 

± 0.3 x lOVml 24 h after IL-5 treatment CP < 0.05), Pretreatment of animals with 
either the cPLAa-inhibitor, TFMK, or the PAF antagonist, E6123, blocked BAL 
eosinophilia to 0.7 ± 0.2 x 10^ (p < 0.01) and 0.4 ± 0.1 x lOVml (P < 0.01), 
respectively. Mononuclear cells and neutrophil number did not change 24 h after 
10 IL-5 treatment. 

Figure 8. To determine whether the dose of TFMK administered by i.p. 
injection in vivo was capable of inhibiting eicosanoid production caused by cPLAa, I 
examined the effects of TFMK administration on production of TXB2. N-formyl- 
methionyl-leucyl-phenylalanine (FMLP) (10"^ M) + 5 |ag/ml cytochalasin B (CB) 
15 caused a 1 1 1 ± 18.6 % increase in stimulated TXB2 production from whole blood, 
which was significantly inhibited to a 13.5 ± 10.5 % increase after pretreatment with 
20 mg/kg i.p. TFMK (p < 0.01 vs vehicle). 

Figure 9a-9b shows the nucleotide sequence for CPLA2. 
Figure 10 shows the amino acid sequence for CPLA2. 
20 Figure 11 is a schematic showing various PAF inliibitors. 

DETAILED DESCRIPTION OF THE INVENTION 

The terms "comprising" and "including" are used herein in their open, 
non-limiting sense. 

25 The terms "treat", "treatment' and "therapy" refers to curative therapy, 

prophylactic therapy and preventative therapy, and can mean: 

(i) preventing a disease, disorder, or condition from occurring in an 
animal or humans that may be predisposed to the disease, disorder and/or condition, 
but has not yet been diagnosed as having it; 
30 (ii) arresting or slowing the development of a disease; and 

(iii) relieving the disease, disorder, or condition, i.e., causing regression of 
the disease, disorder, and/or condition. 

"A pharmaceutically acceptable prodrug" is a compovmd that may be 
converted under physiological conditions or by solvolysis to the specified compound 
35 or to a pharmaceutically acceptable salt of such compound prior to exhibiting its 
pharmacological effect (s). Typically, the prodrug is formulated with the 
objective(s) of improved chemical stability, improved patient acceptance and 
compliance, improved bioavailability, pr9longed duration of action, improved organ 
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selectivity, improved fomiulation (e.g., increased hydrosolubility), and/or decreased 
side effects (e.g., toxicity). The prodrug can be readily prepared from the CPLA2 
inhibitors using methods known in the art, such as those described by Burger 's 
Medicinal Chemistry and Drug Chemistiy, 1, 172-178, 949-982 (1995). See also 
5 Bertolini et al., J. Med. Chem., 40, 201 1-2016 (1997); Shan, et al., J, Pharnu Set., 86 
(7), 165-161 \ Bagshawe, Drug Dev. Res., 34, 220-230 (1995); Bodor, Advances in 
Drug Res., 13, 224-331 (1984); Bimdgaard, Design of Prodrugs (Elsevier Press 
1 985); and Larsen, Design and Application of Prodrugs, Drug Design and 
Development (Krogsgaard-Larsen et al., eds., Harwood Academic Publishers, 
10 1991). 

"A pharmaceutically active metabolite" is intended to mean a 
pharmacologically active product produced through metabolism in the body of a 
specified compound or salt thereof. After entry into the body, most drugs are 
substrates for chemical reactions that may change their physical properties and 

15 biologic effects. These metabolic conversions, which usually affect the polarity of 
tlie CPLA2 inhibitor, alter the way in which drugs are distributed in and excreted 
firom the body. However, in some cases, metabolism of a drug is required for 
therapeutic effect For example, anticancer dmgs of the anti-metabolite class must 
be converted to their active forms after they have been transijorted into a cancer cell. 

20 Since most drugs undergo metabolic transformation of some kind, the 

biochemical reactions that play a role in drug metabolism may be numerous and 
diverse. The main site of drag metabolism is the liver, although other tissues may 
also participate. 

"A pharmaceutically acceptable salt" is intended to mean a salt that retains 
25 the biological effectiveness of the free acids and bases of the specified compound 
and that is not biologically or otherwise undesirable. A compound of the invention 
may possess a sufficiently acidic, a sufficiently basic, or both functional groups, and 
accordingly react with any of a number of inorganic or organic bases, and inorganic 
and organic acids, to form a pharmaceutically acceptable salt. Exemplary 
30 pharmaceutically acceptable salts include those salts prepared by reaction of the 
compounds of the present invention with a mineral or organic acid or an inorganic 
base, such as salts including sulfates, pyrosulfates, bisulfates, sulfites, bisulfites, 
phosphates, monohydrogenphosphates, dihydrogenphosphates, metaphosphates, 
pyrophosphates, chlorides, bromides, iodides, acetates, propionates, decanoates, 
35 caprylates, acrylates, formates, isobutyrates, caproates, heptanoates, propiolates, 
oxalates, malonates, succiuates, suberates, sebacates, fumarates, maleates, butyne- 
1,4-dioates, hexyne-l,6-dioates, benzoates, chlorobenzoates, methylbenzoates, 
dinitrobenzoates, hydroxybenzoates, methoxybenzoates, phthalates, sulfonates, 

7 

(NSDCDCID: <WO 02060535A1 I > 



wo 02/060535 



PCT/US02/03266 



xylenesulfonates, phenylacetates, phenylpropionates, phenylbutyrates, citrates, 
lactates, y-hydroxybutyrates, glycolates, tartrates, methane-sulfonates, 
propanesulfonates, naphtKalene-l -sulfonates; naplithalene-2-sulfonates, and 
mandelates. 

5 

Role of Cytosolic Phospholipase A2 

This invention relates to the role of cPLAa on antigen-induced early phase 
bronchoconstriction and on subsequent late phase airway inflammation and airway 
hyperresponsiveness after antigen inhalation. The inventors have discovered that 

10 triflxiroromethylketone (TFMK) causes a dose-dependent attenuation of both 

antigen-induced airway eosinophil accumulation and airway hyperresponsiveness to 
methacholine. These effects occurred even though the immediate response to 
antigen was not blocked. These findings suggest that cPLAa is involved in antigen- 
induced late phase airway reactions and that early phase bronchoconstriction is 

15 caused largely or completely by anaphylactic release of histamine ia guinea pig 
airways. Notably, Hi -antagonism caused nearly complete blockade of antigen 
challenge (Fig. Id), but had no substantial effect on methacholine challenge at 24 h 
(Fig. 3d). 

Using the cyclooxygenase (COX) inhibitor, indomethacin, and the 5- 

20 liposygenase (5-LO) inhibitor, AA-S61, it appears that neither COX nor 5-LO 
metabolites of arachidonic acid (AA) are involved hi antigen-induced airway 
constriction (Fig. 3 and 5). By contrast, the PAF receptor antagonist, E6123 (see 
Tsunoda et al.. Agents Actions Suppk 31, 251-254 (1990)), inhibited both antigen- 
induced bronchial hyperresponsiveness and airway eosinophil accumulation (Fig. 3c 

25 and 5). Thus, it appears that cPLAa-catalysis of phosphohpid may mediate the late- 
phase airway reaction. 

Additionally, ex vivo FormolMetLe u Phe/cvtochalasinB (FMLP/CB)-induced 
thromboxane B2 (TXB2) release firom whole blood was inhibited at the doses of 
TFMK used in these studies (Fig 8) showing that the hydrolysis of cell membranes 

30 or lipid bodies is blocked by inhibiting CPLA2 activity. Prior investigations 

confirm that the doses of E6123, a PAF receptor antagonist commercially available 
from Eisaico, Ltd (Tokyo, Japan) (Kaneko et al., Eur, J. PharmacoL, 292, 251-255 
(1995), AA-861 (Ashida et al., Prostaglandins, 26, 955-972 (1983), and 
indomethacin (Arima et aL, Chest, 108, 529-534 (1995) are selective and specific for 

35 receptor or enzyme blockade in guinea pigs. The effect of TFMK and E6123 appears 
to be specific to antigen-induced airway hyperresponsiveness, since neither drug 
alone had any effect on sRaw or baseline airway responsiveness. Therefore, the 
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effects of TFMK and E6123 on antigen-induced airway hyperresponsiveness cannot 
be attributed to anticholinergic or bronchodilatory effects of the compound. 

Airway eosinophil influx after antigen challenge or treatment with 
interleuldn-S (IL-5) was dose-dependently blocked by the cPLAa-inhibitor, TFMK, 
5 and E6123. This finding suggests that CPLA2 may act to promote eosinophil 
migration and subsequent airway hyperresponsiveness through its abiUty to 
synthesize lysophospholipid (e.g., PAF) in the first step of membrane lipid 
hydrolysis. 

Thus, it appeai-s that cPLAa hydrolysis of phospholipids into 

10 lysophospholipid may regulate both granulocj^e and eosinophil migration as well as 
airway hyperresponsiveness to antigen challenge. Accordiugly, CPLA2 may be an 
important enzyme in the regulation of granulocj^e and eositiophil adhesion and 
migration, and airway hyperresponsiveness. Blockade of either CPLA2 or its first 
step metabolite, PAF, causes nearly complete attenuation of eosinophil migration 

15 and of airway hyperresponsiveness 24 h after treatment. Blockade of metabolites of 
AA does not affect either cell migration or airway hyperresponsiveness, 
demonstrating that these effects are not related to synthesis of eicosanoids. 
Additionally, expression of chronic airway responsiveness during antigen challenge 
appears to be time-dependent and early responsiveness likely represents a local 

20 anaphylactic response that largely is mediated by histamine. While the data 

presented here is derived firom a guinea pig model of chronic airway inflammation, 
the findings estabUsh that administration of a small molecular weight compound 
targeting a single enzyme may be capable of blocking both cell migration and 
airway hyperresponsiveness. The invention is thus applicable to inflammatory 

25 processes of a similar nature that occur spontaneously in humans. 

It appears that CPLA2 has an important role in initiating and maintaining 
integrin-mediated adhesion of white blood cells and other inflammatory cells to 
the inflamed or target tissues. Cellular hydrolysis products of cPLAa are 
arachidonic acid and various lysophospholipids. Blockade of lysophospholipid 

30 binding and fimction within inflammatory cells prevents integrin-mediated 

adhesion of inflammatory cells to target tissues. Examples of drugs that prevent 
binding and inhibit the lysophospholipid-mediated adhesion are antagonists of 
platelet activating factor (PAF). The stmcture for PAF is shown in Figure 1 lb. 
Generally, suitable antagonists of platelet activation factor (PAF) include 

35 compounds having a glycerol backbone (see. Figure 11a) wherein Ri and R2 are 
each independently an alkyl or a heteroalkyl that can be saturated or unsaturated, 
linear, branched, aromatic and/or cyclic. In one embodiment, R2 is a polar 
amine (primary, secondary and/or tertiary). Most typically, R2 terminates in a 
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secondary or tertiary amine. Examples of such PAF inhibitors include CV6209 
(shown in Figure 1 IC), or CV3988 (shown in Figure 1 ID). Additionally, drugs 
or chemical compounds that inhibit or reduce the activity of cPLAa can be used. 
Use of these compounds, their phannaceutically acceptable salts, hydrates, 
5 esters, solvates, prodrugs, metabolites, or stereoisomers thereof, or other 
compounds directed at the targets elucidated above will modulate or lead to 
complete control of inflammatory processes including asthma, rheumatoid 
arthritis, inflanimatory diseases of the bowel and any other chronic inflammatory 
conditions dependent upon cellular inflanmiation. 

10 

Inhibitors of Cytosolic Phospholipase Ai 

i In one embodiment, the CPLA2 inhibitor is a compound capable of 

binding to and/or blocking serine-228, the active catalytic site of CPLA2, tliereby 
blocking the activity of CPLA2. Suitable inhibitors include methylketones 

15 having a structure similar to that of arachadonic acid 

(CH3(CH2)3(CH2CH=CH)4(CH2)3C02H). Suitable methylketones (See Figure 
2a) include those in which Ri, R2, and R3 are each independently hydrogen or 
halogen and R4 is a linear C13-C29 alkenyl having between 2 to 8 double bonds. 
As used herein, the term halogen refers to any of the chemically active elements 

20 found in group Vila of the periodic table; the name applies especially to fluorine 
(symbol F), chlorine (CI), bromine (Br), and iodine (I). Chemically they closely 
resemble one anotiier; they are noimietallic and form monovalent negative ions. 
Examples of suitable methylketones include trifluoromethylketone (TMFK) 
(Figure 2b) or Arachadonic Acid Bromic Methylketone(AABrMK) (Figure 2c), 
25 a derivative of TFMK. (Biochemistry 1966, 35: 371 - 372). Additionally, other 
suitable compounds can be derived from the methylketones mentioned above or 
those having a similar chemical structure that interacts with the serine-228 active 
site 

Surfactin (Zhu et al., (1999) J. Immunol. 163:3423-3429) is a complex 
30 lipid that has also been shown to inhibit or reduce the activity CPLA2. Thus, 
compounds or derivatives of this chemical class, particularly those that prevent 
the hydrolysis of phospholipid to PAF (as caused by CPLA2) may also be 
suitable for use in the method of the invention. 

Platelet activating factor (PAF) antagonists and their derivatives, 
35 lysophospholipids and other lyso forms and derivatives of PAF or metaboUtes 
are also capable of inhibiting or reducing the activity of cPLAi. 
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Additionally, compounds that interfere with serme-505-phosphorylation 
can also be used to inhibit or reduce the activity of cPLAa because adhesion 
caused by cPLA2 occurs only in its 505 phosphorylated state. 

5 Therapeutic Use 

The invention provides a method of treatment for inflammatory processes or 
chronic inflammatory conditions. In one embodiment, the invention provides an 
inhibitor of CPLA2 for use in human as well as veterinary applications. According to 
the invention, a cPLAa inhibitor is used therapeutically to suppress or inhibit 

10 inflammation, such as that associated with allergic rhinitis, asthma, atopic 
dermatitis, psoriasis, idiopathic pulmonary fibrosis, adult respiratory distress 
syndrome, pulmonary edema associated with sepsis and gastric acid aspiration, as 
well as other inflammatory diseases including inflammatory bowel disease and 
rheumatoid artliritis. For such purposes, the inhibitor is employed in phamiaceutical 

15 compositions, containing one or more active ingredients plus one or more 

pharmaceutically acceptable carriers, diluents, fillers, binders and other excipients, 
depending upon the mode of administration and dosage form contemplated. 



Pharmaceutical Composition 

20 Another aspect of the invention is directed towards a pharmaceutical 

composition. The pharmaceutical composition includes an effective amotmt of 
CPLA2 inhibitor, or a pharmaceutically acceptable salt, hydrate, ester, solvate, 
prodmg, metabolite, or stereoisomer thereof, and a pharmaceutically acceptable 
excipient or carrier. Suitable pharmaceutical carriers are known. Typically, an 

25 appropriate amount of a pharmaceutically acceptable salt is used in the formulation 
to render the formulation isotonic. Examples of the carrier include buffers such as 
saline. Ringer's solution and dextrose solution. The pH of the solution is preferably 
firom about 5 to about 8, and more preferably firom about 7.4 to about 7.8. Further 
carriers include sustained release preparations such as semipermeable matrices of 

30 solid hydrophobic polymers, which matrices are in the form of shaped articles, e.g., 
films, liposomes, or microparticles. It will be apparent to those persons skilled in 
the art that certain carriers may be more preferable depending upon, for instance, the 
route of administration and concentration of the compound being administered. 
The pharmaceutical composition of the present invention is used in 

35 amounts that are therapeutically effective and the amounts used may depend 
upon the desired release profile, the concentration of the pharmaceutical 
composition required for the desired effect, and the length of time that the 
pharmaceutical composition has to be released for treatment. 

11 
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The route of admimstration is in accord with known methods, e.g,, by 
injection or infusion by intravenous, intramuscular, intracerebral, intraperitoneal, 
intracerobrospinal, subcutaneous, parenteral, intraocular, intraarticular, 
intrasynovial, intrathecal, oral, topical, or inhalation routes, or by sustained-release 
5 systems. Preferred pharmaceutical compositions include those that can be 
administered orally to the gastrointestinal tract, parenterally by injection or by 
inhaler devices known to those in art, e.g., a metered-dose inhaler (MDI), dry 
powder inhaler (DPI), or nebulizer. The purpose of MD.I, (DPI) and a nebulizer is to 
deposit a clinically effective amount of active compound in the limgs of flie patient. 

10 By "clinically effective amount of active compoxmd" is meant that amount of active 
compound that is required to elicit the desired clinical response. 

The inhibitor may be delivered to the patient by known metlaods. Preferably, 
the inhibitor is mixed with a delivery vehicle and administered by inhalation. The 
composition typically contains a pharmaceutically acceptable carrier mixed with the 

15 agent and other components in the pharmaceutical composition. By 

"pharmaceutically acceptable carrier" is intended a carrier that is conventionally 
used in the art to facilitate the storage, administration, and/or the healing effect of 
the agent. A carrier may also reduce any undesirable side effects of the agent. A 
suitable carrier should be stable, i.e., incapable of reacting with other ingredients in 

20 the formiilation. It should not produce significant local or systemic adverse effect in 
recipients at the dosages and concentrations employed for treatment. Such carriers 
are generally known in the art. 

Acceptable carriers, excipients, or stabiUzers are preferably nontoxic to 
recipients at flie dosages and concentrations employed, and include buffers such as 

25 phosphate, citrate, and other organic acids; antioxidants including ascorbic acid and 
methionine; preservatives (such as octadecyldimethylbenzyl axmnonium chloride; 
hexamethonium chloride; benzalkonium chloride, benzethoniima chloride; phenol, 
butyl or benzyl alcohol; alkyl parabens such as methyl or propyl paraben; catechol; 
resorcinol; cyclohexanol; 3-pentanol; and m-cresol); low molecular weight (less than 

30 about 10 residues) polypeptides; proteins, such as serum albumin, gelatin, or 

immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids 
such as glycine, glutamine, asparagine, histidine, arginine, or lysine; 
monosaccharides, disaccharides, and other carbohydrates including glucose, 
mannose, or dextrins; chelating agents such as EDTA; sugars such as sucrose, 

35 mannitol, trehalose or sorbitol; salt-forming counter-ions such as sodium; metal 
complexes (e.g-., Zn-protein complexes); and/or non-ionic surfactants such as 
TWEEN'^^, PLURONICS™ or polyethylene glycol (PEG). 
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Additional examples of such carriers include ion exchangers, alumina, 
aluminum stearate, lecithin, serum proteins, such as human seram albunain, buffer 
substances such as phosphates, glycine, sorbic acid, potassium sorbate, partial 
glyceride mixtures of saturated vegetable fatty acids, water, salts, or electrolytes 
5 such as protamine sulfate, disodium hydrogen phosphate, potassium hydrogen 
phosphate, sodium chloride, zinc salts, colloidal silica, magnesium trisilicate, 
polyvinyl pyrrolidone, cellulose-based substances, and polyethylene glycol. Carriers 
for topical or gel-based forms of include polysaccharides such as sodium 
carboxymethylcellulose or methylcellulose, polyvinylpyrrolidone, polyacrylates, 

10 polyoxyethylene-polyoxypropylene-block polymers, polyethylene glycol, and wood 
wax alcohols. For all administrations, conventional depot forms are suitably used. 
Such forms include, for example, microcapsules, nano-capsules, liposomes, plasters, 
inhalation forms, nose sprays, sublingual tablets, and sustained-release preparations. 
The inhibitor can also be administered in the form of sustained-released 

15 preparations. Suitable examples of sustained-release preparations include 

semipermeable matrices of solid hydrophobic poljnmers containing the protein, 
which matrices are in the form of shaped articles, e,g., films, or microcapsules. 
Examples of sustained-release matrices include polyesters, hydrogels (e.g.^ poly(2- 
hydroxyethyl-methacrylate) as described by Langer et al., J. Biomed. Mater. Res.^ 

20 15: 167-277 (1981) and Langer, Chem. Tech., 12: 98-105 (1982) or 

poly(vinylalcohol)), polylactides (U.S. Patent No. 3,773,919, EP 58,481), 
copolymers of L-glutamic acid and gamma ethyl-L-glutamate (Sidman et aL, 
BiopolymerSy 22: 547-556 (1983)), non-degradable ethylene-vinyl acetate (Langer et 
al.y supra) y degradable lactic acid-glycoUc acid copolymers such as the Lupron 

25 Depot™ (injectable microspheres composed of lactic acid-glycoUc acid copolymer 
and leuproUde acetate), and poly-D-(-)-3-hydroxybutyric acid (EP 1 33,988). 

The therapeutically effective dose will, of course, vary depending on such 
factors as the intended therapy (e.g., for modulating inflammatory responses), the 
pathological condition to be treated, the method of administration, the type of 

30 compound being used for treatment, any co-therapy involved, the patient*s age, 
weight, general medical condition, medical history, etc., and its detemiination is 
well within the sldll of a practicmg physician. Accordingly, it will be necessary for 
the therapist to titer the dosage and modify the route of administration as required to 
obtain the maximal therapeutic effect. 

35 

Antisense Technology 

The invention also relates to the inhibition of the expression of cPLAi by 
treatments with antisense oligonucleosides targeting disease specific mRNA . 

13 
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The invention also relates to the use antisense oligonucleosides directed at 
preventing the expression of CPLA2 as specified aJ)Ove, that are also combined 
with specific other antisense sequences that are designed to block or modify 
other disease specific mRNAs that result in the expression of any of the other 
5 cytokines, adhesion molecules or mediators that play a role in the initiation and 
maintenance of the allergic or non-allergic inflammatory process. Examples of 
other c>1:okines, adhesion molecules or mediators include, but are not limited to, 
cysteinyl leukotrienes, PAF or lysophospholipids are, IL"* (Interleukin'*) , TL^ 
(Interleukin^), IL^^ (Interleukin^^) ICAM^'^ ^ (InterceUular Adhesion 
10 Molecule^-^'^), VCAM^ (Vascular Cell Adhesion Molecule^), VLA^ IgE 
(Immunoglobulin E), IL^ (Interleukin^) and TNFa (Tumor Necrosis Factor 
Alpha) . This invention therefore in general aspect also relates to combination 
therapy with anti-sense compounds where one of the targets is CPLA2 and any of 
the other targets is one or more of the pro-inflammatory cytokines or mediators 
15 mentioned above. 

Antisense technology entails the administration of exogenous 
oligonucleotides that bind to a target polynucleotide located within the cells. The 
term "antisense" refers to the fact that such oligonucleotides are complementary to 
their intracellular targets. (See for example. Jack Cohen, 
20 OLIGODEOXYNUCLEOTIDES, Antisense Inhibitors of Gene Expression, CRC 
Press, 1989; and Synthesis 1:1-5 (1988)). The antisense oligonucleotides of the 
invention may be RNA or DNA which is complementary to and stably hybridizes 
with the CPLA2 genome or the corresponding mRNA. The nucleic acid sequence for 
CPLA2 is shown in Figures 9a and 9b. The amino acid sequence is shown in Figure 
25 10. It is believed that the serine residues at positions 228, 505 and 727 are important 
for CPLA2 activity. Therefore, it may be desirable to construct an antisense 
oligonucleotide that binds to at least one of these residues. For example, an 
antisense oligonucleotide capable of hybridizing with the nucleotide sequence for 
CPLA2 between residues 200 and 800 may be desirable. While absolute 
30 complementarity is not required, high degrees of complementarity (e.g., above about 
85% complementarity) are preferred. Use of a complementary oUgonucleotide 
allows for the selective hybridization to cPLAa mRNA and not to mRNA. 
Preferably, the antisense ohgonucleotides are a 10 to 50-mer (more typically, a 15 to 
30-mer) fragment of the antisense DNA molecule having a sequence that hybridizes 
35 to mRNA. 

If desired, the antisense oUgonucleotide can be co-administered with an 
agent that enhances the uptake of the antisense moleculp by the cells, for example, a 
lipophilic cationic compoxmd that may be in the form of Uposomes. The use of 
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liposomes to introduce nucleotides into cells is taught, for example, in U-S. Pat. Nos. 
4,897,355 and 4,394,448, the disclosmes of which are incorporated by reference in 
their entirety. See also U.S. Pat Nos. 4,235,871, 4,231,877, 4,224,179, 4,753,788, 
4,673,567, 4,247,411, and 4,814,270 for general methods of preparing liposomes 

5 comprising biological materials. Alternatively, the antisense oligonucleotide may be 
combined with a lipophilic carrier such as any one of a number of sterols includiag 
cholesterol, cholate, and deoxycholic acid. 

The antisense oUgonucleotides of the present invention may be prepared 
according to any of the methods that are well known to those of ordinary slcill in the 

10 art. Preferably, the antisense oUgonucleotides are prepared by solid phase synthesis. 
(See Goodchild, J., Bioconjugate Chemistry, 1:165-167 (1990)), for a review of the 
chemical synthesis of oligonucleotides. Alternatively, the antisense oligonucleotides 
can be obtained from a number of companies that speciaUze in the custom synthesis 
of oligonucleotides. 

15 

Anti-cPLA 2 Antibodies 

The invention further provides anti-cPLA2 antibodies. Exemplary antibodies 
include polyclonal, monoclonal, humanized, bispecific^ and heteroconjugate 
antibodies. 

20 

1, Polyclonal Antibodies 

Methods of preparing polyclonal antibodies are known to the skilled artisan. 
Polyclonal antibodies can be raised in a mammal, for example, by one or more 
injections of an immunizing agent and, if desired, an adjuvant Typically, the 

25 / immiimVing agent and/or adjuvant will be injected in the mammal by multiple 

subcutaneous or intraperitoneal injections. The immunizing agent may include the 
cPLAi polypeptide or a fusion protein thereof. It may be useful to conjugate the 
immunizing agent to a protein known to be immunogenic in the mammal being 
immunized. Examples of such immimogenic proteins include but are not limited to 

30 keyhole limpet hemocyanin, semm albumin, bovine thyroglobulin, and soybean 
trypsin inhibitor. Examples of adjuvants that may be employed include Freund's 
complete adjuvant and MPL-TDM adjuvant (monophosphoryl Lipid A, synthetic 
trehalose dicorynomycolate). Further, polyclonal antibodies may be generated 
commercially, for example by Genemed Synthesis, Inc. using art-accepted methods. 

35 

2. Monoclonal Antibodies 

Monoclonal antibodies may be prepared using hybridoma methods, such as 
those described by Kohler and Milstein, Nature, 256:495 (1975). In a hybridoma 

15 
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method, a mouse, hamster, or other appropriate host animal, is typically immunized 
with an immum2dng agent to elicit lymphocytes that produce or are capable of 
producing antibodies that will specifically bind to the immunizing agent. 
Alternatively, the lymphocytes may be immunized in vitro. 
5 The immimizing agent will typically include the CPLA2 polypeptide or a 

fusion protein thereof. Generally, either peripheral blood lymphocytes ("PBLs") are 
used if cells of hiunan origm are desired, or spleen cells or lymph node cells are used 
if nonhuman mammalian sources are desired. The lymphocytes are then fused with 
an inmiortalized cell line using a suitable fusing agent, such as polyethylene glycol, 
10 to form a hybridoma cell (Coding, Monoclonal Antibodies: Principles and Practice^ 

Academic Press, (1986) pp. 59-103), Immortalized cell lines are usually 
I transformed mammalian cells, particularly myeloma cells of rodent, bovine, and 
himian origin. Usually, rat or mouse myeloma cell Unes are employed. The 
hybridoma ceUs may be cultured in a suitable culture medium that preferably 
15 contains one or more substances that inhibit the growth or survival of the unfused, 
immortalized cells. For example, if the parental cells lack the enzyme hypoxanthine 
guanine phosphoribosyl transferase (HGPRT or HPRT), the culture medium for the 
hybridomas typically will include hypoxanthine, aminopterin, and thymidine ("HAT 
medium"), wliich are substances that can prevent the growth of HGPRT-deficient 
20 cells. 

Preferred immortahzed cell lines are those that fuse efficiently, support 
stable high level expression of antibody by the selected antibody-producing cells, 
and are sensitive to a medium such as HAT medium. More preferred inmiortaUzed 
cell lines are murine myeloma Unes, which can be obtained, for instance, jfrom the 

25 Sialk Institute Cell Distribution Center, San Diego, California and the American 

Type Culture Collection, Manassas, Virginia. Himian my eloma and mouse-hxraian 
heteromyeloma cell lines also have been described for the production of human 
monoclonal antibodies (Kozbor, J., Immunol., 133:3001 (1984); Brodeur et al.. 
Monoclonal Antibody Production Techniques and AppUcations, Marcel Dekker, 

30 Inc., New York, (1987) pp. 51-63). 

The culture medium in which the hybridoma cells are cultured can then be 
assayed for the presence of monoclonal antibodies directed against CPLA2. 
Preferably, the binding specificity of monoclonal antibodies produced by the 
hybridoma cells is determined by immunoprecipitation or by an in vitro binding 

35 assay, such as radioimmunoassay (RIA) or enzyme-linked immunoabsorbent assay 
(ELISA). Such techniques and assays are known in the art. The binding affinity of 
the monoclonal antibody can, for example, be determined by the Scatchard analysis 
of Munson and Pollard, Anal. Biochem., 107:220 (1980). 
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After the desired hybridoma cells are identified, the clones may be subcloned 
by limiting dilution procedures and grown by standard methods (Goding, supra). 
Suitable culture media for this purpose include, for example, Dulbecco's Modified 
Eagle's Medium and RPMI-1640 medium. Alternatively, the hybridoma cells may 
5 be grown in vivo as ascites in a mammal. The monoclonal antibodies secreted by 
the subclones may be isolated or purified from the culture mediixm or ascites fluid 
by conventional immimoglobulin purification procedures such as, for example, 
protein A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis, 
or affinity chromatography. The monoclonal antibodies may also be made by 

10 recombinant DNA methods, such as those described in U.S. Patent No. 4,8 1 6,567. 
DNA encoding the monoclonal antibodies of the invention can be readily isolated 
and sequenced using conventional procediures (e.g., by using oligonucleotide probes 
that are capable of binding specifically to genes encoding the heavy and light chains 
of murine antibodies). The hybridoma cells of the invention serve as a preferred 

15 source of such DNA. Once isolated, the DNA may be placed into expression 

vectors, which are then transfected into host cells such as simian COS cells, Chinese 
hamster ovary (CHO) cells, or myeloma cells that do not otherwise produce 
immimoglobulin protein, to obtain the synthesis of monoclonal antibodies in the 
recombinant host cells. The DNA also may be modified, for example, by 

20 substituting the coding sequence for himoian heavy and Ught chain constant domains 
in place of the homologous murine sequences (U.S. Patent No. 4,816,567) or by 
covalently joining to the immimoglobulin coding sequence all or part of the coding 
sequence for a nonimmimoglobulin polypeptide. Such a nonimmimoglobulin 
polypeptide can be substituted for the constant domains of an antibody of the 

25 invention or can be substituted for the variable domains of one antigen-combining 
site of an antibody of the invention to create a chimeric bivalent antibody. 

The antibodies may be monovalent antibodies. Methods for preparing 
monovalent antibodies are well known in the art. For example, one method involves 
recombinant expression of immunoglobulin Ught chain and modified heavy chain. 

30 The heavy chain is truncated generally at any point in the Fc region so as to prevent 
heavy chain crosslinking. 

Alternatively, the relevant cysteine residues are substituted with another 
amino acid residue or are deleted so as to prevent crosslinking. //i vitj'o methods are 
also suitable for preparing monovalent antibodies. Digestion of antibodies to 

35 produce fragments thereof, particularly. Fab fragments, can be accomplished using 
routine techniques known in the art. 
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3. Hxxmamzed Antibodies 

The antibodies may further comprise humanized antibodies or human 
antibodies. Humanized forms of nonhuman (e.g., murine) antibodies are chimeric 
immunoglobuhns, immunoglobulin chains, or fragments thereof (such as Fv, Fab, 
5 Fab', F(ab')2, or other antigen-binding subsequences of antibodies) that contain 

minimal sequence derived from nonhuman immunoglobuliiL Humanized antibodies 
include himian immunoglobulins (recipient antibody) in which residues from a 
complementary-determining region (CDR) of the recipient are replaced by residues 
from a CDR of a nonhuman species (donor antibody) such as mouse, rat, or rabbit 
10 having the desired specificity, affinity, and capacity. In some instances, Fv 

framework residues of the hmnan inununoglobulin are replaced by corresponding 
nonhuman residues. Humanized antibodies may also comprise residues that are 
found neither in the recipient antibody nor in the imported CDR or framework 
sequences. In general, the humanized antibody will comprise substantially all of at 
15 least one, and typically, two, variable domains, in which all or substantially all of the 
CDR regions correspond to those of a nonhuman immunoglobulin and all or 
substantially all of the FR regions are those of a human immunoglobulin consensus 
sequence. The humanized antibody optimally also will comprise at least a portion of 
an immunoglobulin constant region (Fc), typically that of a human immunoglobulin 
20 (Jones etal.. Nature, 321:522-525 (1986); Reichmann et al., Nature, 332:323-329 
(1988); and Presta, Curr. Op. Stmct. Biol., 2:593-596 (1992)). 

Methods for humanizing nonhuman antibodies are well known in the art. 
Generally, a humanized antibody has one or more amiao acid residues introduced 
into it from a source that is nonhuman. These nonhmnan amino acid residues are 
25 often referred to as "import" residues, which are typically taken from an "import" 
variable domain. Humanization can be essentially performed following the method 
of Winter and coworkers (Jones et al.. Nature, 321 :522-525 (1986); Reichmann et 
al.. Nature, 332:323-327 (1988); Verhoeveh et aL, Science, 239:1534-1536 (1988)), 
by substituting rodent CDRs or CDR sequences for the corresponding sequences of 
30 a human antibody. Accordingly, such "humanized" antibodies are chimeric 

antibodies (U.S. Patent No. 4,816,567), wherein substantially less than an intact 
human variable domain has been substituted by the corresponding sequence from a 
nonhuman species. In practice, humanized antibodies are typically human 
antibodies in which some CDR residues and possibly sorne FR residues are 
35 substituted by residues from analogous sites in rodent antibodies. 

Human antibodies can also be produced using various techniques known ia 
the art, including phage display libraries (Hoogenboom and Winter, J, Mol. BioL, 
227:381 (1991); Marks et al., J. Mol. Biol., 222:581 (1991)). The techniques of 
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Cole et al. and Boemer et al. are also available for the preparation of hximan 
monoclonal antibodies (Cole et al.'. Monoclonal Antibodies and Cancer Therapy, 
Alan R. Liss, p. 77 (1985) and Boemer et aL, J. ImmunoL, 147(l):86-95 (1991)), 
Humanized antibodies can also be prepared according to the methods 
5 disclosed by, for example, U.S. Patent Nos. 5,175,384; 5,434,340; 5,545,806; 
5,569,825; 5,591,669; 5,625,126; 5,633,425; 5,916,771; and 5,589,369. 

4. Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, 

10 antibodies that have binding specificities for at least two different antigens. In the 
present case, one of the binding specificities is for CPLA2, the other one is for any 
other antigen, and preferably for a cell-sxirface protein or receptor or receptor 
subunit. Methods for making bispecific antibodies are known in the art. 
Traditionally, the recombinant production of bispecific antibodies is based on the 

15 co-expression of two immunoglobulin heavy-chain/Ught-chain pairs, where the two 
heavy chains have different specificities (Milstem and Cuello, Nature, 305:537-539 
(1 983)). Because of the random assortment of immunoglobulin heavy and light 
chains, these hybridomas (quadromas) produce a potential mixture often different 
antibody molecules, of which only one has the correct bispecific structure. The 

20 purification of the correct molecule is usually accomplished by affinity 

chromatography steps. Similar procedures are disclosed in WO 93/08829, published 
13 May 1993, and in Traunecker et al., EMBO J., 10:3655-3659 (1991). 

Antibody variable domains with the desired binding specificities (antibody- 
antigen combining sites) can be fiised to immunoglobulin constant domain 

25 sequences. The fiision preferably is with an immunoglobulin heavy-chain constant 
domain, comprising at least part of the hinge, CH2, and CH3 regions. It is preferred 
to have the first heavy-chain constant region (CHI) containing the site necessary for 
light-chain binding present in at least one of the fiisions. DNAs encoding the 
immunoglobulin heavy-chain fiisions and, if desired, the immunoglobulin light 

30 chain, are inserted into separate expression vectors and are cotransfected into a 
suitable host organism. For fiuther details of generating bispecific antibodies see, 
for example, Suresh et aL, Methods in Enzymology, 121:210 (1986). 

F. Uses for Antibodies 
35 The antibodies of the invention have various utilities. For example, 

antibodies may be used in diagnostic assays. Various diagnostic assay teclmiques 
known in the art may be used, such as competitive binding assays, direct or indirect 
sandwich assays, and immimoprecipitation assays conducted in either heterogeneous 

19 
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or homogeneous phases (Zola, Monoclonal Antibodies: A Manual of Techniques, 
CRC Press, Lac, (1987) pp. 147-158). The antibodies used in the diagnostic assays 
can be labeled with a detectable moiety. The detectable moiety should be capable of 
producing, either directly or indirectly, a detectable signal. For example, the 
5 detectable moiety may be a radioisotope, such as ^H, ^"^C, ^^P, ^^S, or ^^^I, a 

fluorescent or chemiluminescent compound, such as fluorescein isothiocyanate, 
rhodamiae, or luciferin, or an enzyme, such as alkaline phosphatase, beta- 
galactosidase or horseradish peroxidase. Any method known in the art for 
conjugating the antibody to the detectable moiety may be employed, including those 

10 methods described by Hunter et aL, Nature, 144:945 (1962); David et ah. 

Biochemistry, 13:1014 (1974); Pain et al., J. InununoL Meth,, 40:219 (1981); and 
Nygren, J. Histochem. and Cytochem., 30:407 (1982). In addition, the antibodies 
may be used in drug screening assays to identify compounds that act to positively or 
negatively modulate the fimction of cPLAa. 

15 The antibodies can also be CPLA2 antagonists or agonists. Antibodies may 

also be useful therapeutically either alone, as agents that would act directly to 
interfere with the function of CPLA2 or indirectly as targeting agents capable of 
delivering a: toxin, for example, pseudomonas exotoxin or radioisotopes, conjugated 
thereto to a desired site. 

20 The following examples are offered for illustrative purposes only and are not 

intended to limit the scope of the present invention in any way. All patent and 
literature references cited in the present specification are hereby incorporated by 
reference in their entirety. 

25 Working Examples 

Methods and Materials 
Chemicals 

The following chemicals were used: arachidonic trifLuoromethyl ketone 
(TFMK> (Fig. 2) (Biomol, Plymouth Meeting, PA), indomethacin (Wako Pure 

30 Chemical Ind., Osaka, Japan), AA-861 (Wako Pure Chemical Lid., Osaka, Japan) 
recombinant human interleukin-5 (EL-S) (R&D Systems, Inc., Minneapolis, 
Minnesota, USA), ovalbumin (Sigma, St. Louis Mo., USA), aluminum hydroxide 
[Al(OH)3] (Wako Pure Chemical Ind., Osaka, Japan), diethyl ether (Wako Pure 
Chemical End., Osaka, Japan), sodiimi pentobarbitone (Abbot Laboratories, North 

35 Chicago, U.S.A.), and methacholine (Wako Pure Chemical Ind., Osaka, Japan). 

E6123 and ebastine were provided by Eisai Co. Ltd. (Tokyo, Japan) and Dainippon 
Pharmaceutical Ltd. (Osaka, Japan), respectively. 

20 
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Sensitization of Aaimals 

Male albino Hartley strain guinea pigs were obtained jfrom Sankyou 
Laboratory Service (Toyama, Japan), and were quarantined in the Animal Research 
Center of Kanazawa University for 1 wk before study. All animal procedures in this 
5 study complied with the standards specified in the Gmdeline for the Care and Use of 
Laboratory Animals at the Takara-machi Campus of Kanazawa University. 

Guinea pigs weighing 200 to 250 g were actively sensitized by a 
modification of the method reported by Andersson et aL, Int Arch, Allergy Appl 
Immunol.^ 64, 249-258 (1981). Guinea pigs were pretreated with an i.p. injection of 
10 30 mg/kg of cyclophosphamide. Two days later, the animals were immunized with 
2.0 mg of ovalbumin and 100 mg of alimiintim hydroxide [Al(OH)3]. A booster 
injection of 10 fig of OA together with 100 mg of Al(OH)3 was given 3 wk after the 
primary immimization. 

15 Antigen-induced Bronchoconstriction 

TFMK, a cPLAi inhibitor (2.0 or 20 mg/kg i.p.; n=7 in each group), E6123 
(a PAF receptor antagonist, 0.01 or 0.1 mg/kg, i.p.; n=7), indomethacin (a GOX 
inhibitor, 30 mg/kg, i.p., n=5), AA-861 (Yoshimoto et aL, Biochim. Biophys. Acta, 
713, 470-473 (1982) (a 5-LO inhibitor, 30 mg/kg, i.p., n=5), a combination of 

20 indomethacin and AA-861 (n=5), or ebastine (a selective histamine Hi receptor 
^antagonist, 20 mg/kg, i.p., n=6) was administered 60 min before antigen challenge. 
Additional animals were studied in control groups receiving the i.p. administered 
vehicle and either inhalation of saline instead of OA (negative controls) or inhalation 
of OA (positive controls). 

25 Animals were placed in a whole-body, double-chamber plethysmograph for 

measurement of specific airway resistance (sRaw) by a modification of the method 
described by Pennock et al., AppL Physiol^ 46, 399-406 (1996). A respiratory 
mechanics analyzer (model PMUA+SAR, Buxco Electronics, Troy, NY) was used 
to measure the phase shift between nasal and thoracic airflow and to compute sRaw 

30 on a breath by breath basis. A bias flow of air (20 ml/sec) was maintained through 
the nasal chamber to ensure a constant supply of fresh air to the animal. The 
analyzer subtracted this flow from its calculations. Sixty min after i.p. 
administration of TFMK, E6123, indomethacin, AA-861, or ebastine, animals were 
challenged by 60 sec exposure to an aerosol of ovalbimiin generated from a 10 

35 mg/ml solution in saline by a DeVilbiss 646 nebulizer (DeVilbiss Co., Somerset, 
Pennsylvania, USA) operated by compressed air passed through the nasal chamber 
at 5 L/min. The nebuhzer output was 0. 14 ml/min. Baseline measurement of sRaw 
was obtained in all groups 5 min before antigen challenge. 

21 
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Antigen-induced Airway Hyperresponsiveness to Methacholine 

Antigen-induced airway response to methacholine was measured 24 h after 
challenge. Guinea pigs were anaesthetized by an i.p. injection of 75 mg/kg of 
sodium pentobarbitone and were placed in a supine position. After flie trachea was 
5 cannulated with a polyethylene tube (outside diameter, 2.5 mm; inside diameter, 2, 1 
mm), the animals were ventilated artificially using a small-animal respirator (Model 
1680, Harvard Apparatus Co., Inc., South Natick, MA) adjusted to deliver a tidal 
volume of 10 ml/kg at a rate of 60 strokes/min. Changes in lung resistance to 
inflation, specifically the lateral pressure of the tracheal tube (pressure at the airway 
10 opening; Pao, cmH20) were measured using a pressure transducer (TP-603T, Nihon 
Koden Kogyo Co., Ltd., Tokyo, Japan) according to the modification of the method 
of Konzett and Roessler et al.. Arch. Exp. Path. Phamiak, 195, 71-74 (1940), 
described by Jones et al.. Prostaglandins, 24, 279-289 (1982). After completion of 
all surgical procedures, the Ixmgs were overinflated by two times tidal volume for 
15 two breaths by closing the outlet port of the respirator. This was done to standardize 
the volume history of the Ixmgs. Five minutes after initiation of artificial respiration, 
when the Pao had stabilized, a succession of doubling concentrations of 
methacholine from 25 to 1600 |ig/ml was given for 20 s at intervals of 5 min using 
an ultrasonic nebulizer until a 200% increase in Pao was recorded or the dose 
20 sequence was completed. The nebulizer generated the aerosol at a rate of 15.2 

(il/min during the 20-s period, and 46.4% of the generated aerosol was deposited in 
the lungs as measured by a radioaerosol technique. See Minami et al., Jpn. J. Chest 
Dis.y 21, 252-258 (1982). The median aerodynamic diameter of the particles of 
normal saline was 3.59 i 1 .96 p.m (mean ± SD). 

25 

IL-5-Induced Airway Eosinophil Accxmiulation 

Guinea pigs weighing 350 to 400 g were treated i.p. before IL-5 injection 
with TFMK (20 mg/kg), E6123 (0.1 mg/kg), or vehicle (n=7 in each group). 
Animals were lightly anesthetized with diethyl ether inhalation, and then 200 \i\ 
30 sterile PBS containing 20 ng IL-5 was intranasally injected into the airway. 

Analvsis of Bronchoalveolar Cells 

After assessment of antigen-induced airway hyperresponsiveness or 24 h 
after IL-5 injection, airway inflammation was assessed. Immediately before and 1, 
35 24, 48, and 72 h after antigen challenge, bronchoalveolar lavage (BAL) was 

performed to determine the time-course of cellular infiltration into airways. Two 
aliquots of 10 ml sterile 37 ""C saline were infused into the tracheal cannula. The 
BAL fluid was recovered manually by gentle aspiration with a disposable syringe 

22 
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after each infusion. The total cell number was determined using a Turk solution. 
Differential cell counts were performed on cytospin preparations (Cytospin 2, 
Shandon, England) by counting 300 cells after staining by the May-Griinwald- 
Giemsa method in a single-blind method. 

5 

Lung Histology 

After washing with sterile saline, the lung was fixed by perfusion with 10% 
fonnaUn. Lung sections were stained with hematoxylin and eosin. 

10 Effect of i.p. TFMK on TXBg Production ex vivo 

Sixty min after TFMK (20 mg/kg or vehicle i.p.; n=4 in each group), guinea 
pigs were anesthetized and heparinized blood (20 U/ml) was obtained via right 
carotid artery. Duplicate 1-ml aliquots of whole blood were incubated first with 5 
lig/ml CB for 2 min and subsequently with 10"*^ M FMLP for 30 additional min at 

15 room temperature. Control samples from the same animals were incubated with 
buffer alone. Immediately after centriftigation, TXB2 was measiured by enzyme 
inmiunoassay using reagents obtained from Cayman Chemical (Ann Arbor, MI). 

Statistical Analysis 

20 Airway responsiveness to inhaled methacholine was expressed as the dose of 

methacholine required to provoke a 200% increase (PC200) in the Pao. Values for 
PC206 were logarithmically transformed for analysis and reported as the geometric 
mean [geometric SEM (GSEM)]. All measurements except for PC200 were 
expressed as mean ± SEM. Variation between three or more groups was analyzed 

25 using analysis of variance (ANOVA) followed by Fisher's protected least significant 
difference. Variation between two groups was tested using Student's t test A value 
of p< 0.05 was accepted as an indication of statistical significance. 

It is to be xmderstood that the foregoing description is exemplary and 
explanatory in nature, and is intended to ill\istrate the invention and its preferred 

30 embodiments. Through routine experimentation, the artisan will recognize 

apparent modifications and variations that may be made without departing from 
the spirit of the invention. Thus, the invention is defined not by the above 
description, but by the following claims and their equivalents. 
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WHAT IS CLAIMED IS: 

1 . A method for reducing mflammation in a patient, comprising: 
a dmini stering a compound that reduces an activity of cytosoKc 

5 phospholipase A2 (CPLA2) in combination with a phaimaceutically acceptable 
carrier. 

2. The method according to claim 1, wherein the compound interferes with 
conversion of membrane phospholipids into lysophospholipid. 

10 

3. The method according to claim 1, wherein the compound reduces 
biosynthesis of inflammatory mediators selected from prostaglandins (PGs), 
leukotrienes (LTs) and lysophospholipids. 

15 4. The method according to claim 3, wherein lysophosphoUpids includes 
platelet activating factor (PAF). 

5. The method according to claim 1, wherein the inflammation includes a 
chronic inflammatory disorder selected from upper or lower airway 

20 hyperresponsiveness, asthma, rhinitis, idiopathic pulmonary fibrosis, adult 
req)iratoiy distress syndrome, puhnonary edema associated with sepsis and 
gastric acid aspiration, rheumatoid arthritis, and inflammatoiy bowel disease. 

6. : A method for reducing migration of white blood cells into tissues, 
25 comprising: 

reducing adhesion of the white blood cells and diapedesis into tissues by 
administering a compound that reduces an activity of cytosohc phospholipase A2 
(cPLAa) iii combination with a pharmaceutically acceptable carrier. 

30 7, The method according to claim 6, wherein the white blood cells are 
selected from granulocytes, eosinophils, basophils, mast cell precursors, 
macrophages, T-helper cells, T-helper cell precursors, and combinations thereof 
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LOCUS 

DEFINITION 

ACCESSION 
VERSION 
KEYWORDS 
SOURCE 

ORGANISM 



REFERENCE 
AUTHORS 



TITLE 

JOURNAL 
MEDLINE 
FEATURES 

source 



gene 
CDS 



HUMPLA2 2875 bp mRNA linear PRI 2 9-JUN-1999 

Homo sapiens phosphatidylcholine 2-acylhydrolase {cPLA2) itiRNA, 
complete cds . 
M68874 

M68874.1 GI: 190003 
humcian . 

Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; 
Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo. 
1 (bases 1 to 2875) 

Sharp, J. D., White, D.L., Chiou,X.G., Goodson,T., Gamboa, G . C . , 
McClure^D,, Burgett/S., Hbskins, J . A. , Skatrud, P . L , , Sportsman, J. R. , 
Becker, G.W., Kang,L.H., Roberts, E. F. and Kramer, R.M. 
Molecular cloning and expression of human Ca (2+) -sensitive 
cytosolic phospholipase A2 

J, Biol. Chem. 266 (23), 14850^-14853 (1991) 
91331987 

Location/Qualifiers 

1. .2875 ; , ^. 

/organism="Homo sapiens" 

/db_xref="taxon: 9606" 

/cell_line="U937" 

l.,2875 

/gene="cPLA2" 

139. .2388 

/gene=="cPIiA2" 

/EC_number= "3.1.1.4" 

/note="phospholipase A2" 

/codon__start=l 

/eviden*ce=experimental 

/product= "phosphatidylcholine 2-acylhydrolase" 
/protein_id=" AAA60105. 1 " 
/db xref-="GI : 190004 " 

/translation="MSFIDPYQHIIVEHQYSHKFTWVLRATKVTKGAFGDMLpTPDP 
YVELFISTTPDSRKRTRHFNNDINPVWNETFEFILDPNQENVLEITLMDANYVMDETL 
GTATFTVSSMKVGEKKEVPFIFNQVTEMVLEMSLEVCSCPDLRFSMALCDQEKTFRQQ 
RKEHIRESMKKLLGPKNSEGLHSARDVPVVAILGSGGGFRAMVGFSGVMKALYESGIL 
DCATYVAGLSGSTWYMSTLYSHPDFPEKGPEEINEELMKNVSHNPLLLLTPQKVKRYV 
ESLWKKKSSGQPVTFTDIFGMLIGETLIHNRMNTTLSSLPCEKVNTAQCPLPLFTCLHV 
KPDVSELMFADWVEFSPYEIGMAKYGTFMAPDLFGSKFFMGTWKKYEENPLHFLMGV 
WGSAFSILFNRVLGVSGSQSRGSTMEEELENITTKHIVSNDSSDSDDESHEPKGTENE 
DAGSDYQSDNQASWIHRMIMALVSDSALFNTREGRAGKVHNFMLGLNLNTSYPLSPLS 
DFATQDSFDDDELDAAVADPDEFERIYEPLDVKSKKIHVVDSGLTFNLPYPLILRPQR 
GVDLIISFDFSARPSDSSPPFKELLLAEKWAKMNKLPFPKIDPYVFDREGLKECYVFK 
PKNPDMEKDCPTIIHFVLANINFRKYKAPGVPRETEEEKEIADFDIFDDPESPFSTFN 
FQYPNQAFKRLHDLMHFNTLNNIDVIKEAMVESIEYRRQNPSRCSVSLSNVEARRFFN 
KEFLSKPKA" 
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misc feature 



BASE COUNT 
ORIGIN 

1 
61 



908 



<265. .>381 
/gene="cPLA2" 
/note="siinilar to PKC 
a 522 c 599 g 



846 t 



541 
601 
661 



// 



gaattctccg gagctgaaaa aggatcctga ctgaaagcta 
gattctcagg ttttaaagac gctagagtgc caaagaagac 
121 cctgtaattg aaaccaaaat gtcatttata gatccttacc 
181 cagtattccc acaagtttac ggtagtggtg ttacgtgcca 
241 tttggtgaca tgcttgatac tccagatccc tatgtggaac 
301 gacagcagga agagaacaag acatttcaat aatgacataa 
361 tttgaattta ttttggatcc taatcaggaa aatgttttgg 
421 aattatgtca tggatgaaac tctagggaca gcaacattta 
481 ggagaaaaga aagaagttcc ttttattttc aaccaagtca 
tctcttgaag tttgctcatg cccagaccta cgatttagta 
aagactttca gacaacagag aaaagaacac ataagggaga 
ccaaagaata gtgaaggatt gcattctgca cgtgatgtgc 
721 tcaggtgggg gtttccgagc catggtggga ttctctggtg 
781 tcaggaattc tggattgtgc tacctacgtt gctggtcttt 
841 tcaaccttgt attctcaccc tgattttcca gagaaagggc 
901 ctaatgaaaa atgttagcca caatcccctt ttacttctca 
961 tatgttgagt ctttatggaa gaagaaaagc tctggacaac 
1021 tttgggatgt taataggaga aacactaatt cataatagaa 
1081 ttgaaggaaa aagttaatac tgcacaatgc cctttacctc 
1141 aaacctgacg tttcagagct gatgtttgca gattgggttg 
1201 ggcatggcta aatatggtac ttttatggct cccgacttat 
1261 ggaacagtcg ttaagaagta tgaagaaaac cccttgcatt 
1321 agtgcctttt ccatattgtt caacagagtt ttgggcgttt 
1381 tccacaatgg aggaagaatt agaaaatatt accacaaagc 
1441 tcggacagtg atgatgaatc acacgaaccc aaaggcactg 
1501 gactatcaaa gtgataatca agcaagttgg attcatcgta 
1561 gattcagctt tattcaatac cagagaagga cgtgctggga 
1621 ggcttgaatc tcaatacatc ttatccactg tctcctttga 
1681 tcctttgatg atgatgaact ggatgcagct gtagcagatc 
1741 tatgagcctc tggatgtcaa aagtaaaaag attcatgtag 
1801 aacctgccgt atcccttgat actgagacct cagagagggg 
1861 gacttttctg caaggccaag tgactctagt cctccgttca 
1921 aagtgggcta aaatgaacaa gctccccttt ccaaagattg 
1981 gaagggctga aggagtgcta tgtctttaaa cccaagaatc 
2041 ccaaccatca tccactttgt tctggccaac atcaacttca 
2101 gttccaaggg aaactgagga agagaaagaa atcgctgact 
2161 gaatcaccat tttcaacctt caattttcaa tatccaaatc 
2221 gatcttatgc acttcaatac tctgaacaac attgatgtga 
2281 agcattgaat atagaagaca gaatccatct cgttgctctg 
2341 gcaagaagat ttttcaacaa ggagtttcta agtaaaccca 
2401 aaatggcagc agtttctgat gctgaggcag tttgcaatcc 
24 61 gtacagtaca gatagtcgta ctgatcatga gagactggct 
2521 cttagctgca tgagaataat actattataa gttaggtgac 
2581 ggatatactt agctacattt tcagtcagta tgaacttcct 
2641 tactgtattt ttaaacattt ctcaccaact ttcttatgtgf. 
27 01 tttcttttaa aatatttaac agttcaatct caataagacc 
27 61 attcactgac tagatttatt cataccatga gacaacacta 
2821 tatatacata catgaaataa atacatcaat ataaaaataa 



gaggcattga 
tttgaagtgt 
agcacattat 
ccaaagtgac 
tttttatctc 
accctgtgtg 
agattacgtt 
ctgtatcttc 
ctgaaatggt 
tggctctgtg 
gcatgaagaa 
ctgtggtagc 
tgatgaaggc 
ctggctccac 
cagaggagat 
caccacagaa 
ctgtcacctt 
tgaatactac . 
ttttcacctg 
aatttagtcc 
ttggaagcaa 
tcttaatggg 
ctggttcaca 
atattgtgag 
aaaatgaaga 
tgataatggc 
aggtacacaa 
gtgactttgc 
ctgatgaatt 
tggacagtgg 
ttgatctcat 
aggaacttct 
atccttatgt 
ctgatatgga 
gaaagtacaa 
ttgatatttt 
aiagcattcaa 
taaaagaagc 
tttcccttag 
aagcatagtt 
catgacaact 
gaitactcaaa 
aaatgatgtt 
gatacaaatg 
tgttcttttt 
tcgcattatg 
tttttattta 
aaaaaaacgg 



ggagcctgaa 
gaaaacattt 
agtggagcac 
aaagggggcc 
tacaacccct 
gaatgagacc 
aatggatgcc 
tatgaaggtg 
tctagaaatg 
tgatcaggag 
actcttgggt 
catattgggt 
attatacgaa 
ctggtatatg 
taatgaagaa 
agttaaaaga 
tactgacatc 
tctgagcagt 
tcttcatgtc 
atacgaaatt 
attttttatg 
tgtctggggc 
aagcagaggc 
taatgatagc 
tgctggaagt 
cttggtgagt 
cttcatgctg 
cacacaggac 
tgagcgaata 
gctcacattt 
aatctccttt 
acttgcagaa 
gtttgatcgg 
gaaagattgc^ 
ggctccaggt 
tgatgaccca 
aagactacat 
catggttgaa 
taatgttgag 
catgtactgg 
ggatttaaaa 
gttgcagtta 
gattatgtaa 
tagggatata 
aaaaattttt 
tatgaatgtt 
tatatgcata 
aattc 
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liOCas 

DEFXKTXTXQN 
2VCCBSSION 

pro 

VERSION 
DBSOORCE 
KEYWORDS 
SOURCB 

ORQftSIXSM 



REFBRJSMTCE 
AUTHORS 



TITIfB 

OOURNAIi 
HBDLtJNB 
COMMElirr 

souxt:e 



linear 
[Homo, aaplens] 



Protrein 



CDS 



ORXGXN 



AAA603.05 749 aa 

pfaLasphat.ldylchoXi.ne 2-acylhydrolase 

gld0004 

A2^60105 .1 61 : 130004 

locus Hl]MPIi&2 accession M68874,l 

« 

buman. 

Homo sapiens 

Kukaryota; Heliazoa; Chordata; Craniata; Vertebrata; Eutcleostoml; 
Mammalia; Eutrherlaj Primates/ Catarrh In i i Homlnldae/ Homo* 
1 (residues 1 to 749) 

Sharp, cr.D., WhiterD.Ii,, ch±ou,x.G. , Goodson^T., Gamboa/CC. , 
MaClure^D., Biirgett,S.« Hosklns/ J.A- # Skatrud/P.L.^ Sportsman, J.R.« 
Becker, G,W. , Kang,Ii.H., Roberts, 6. F. and Kramer, R.K. 
Molecular cloning and esqpresslon at human Ca (2-i-} -sensitive 
cytosollc phosphollpase M 

Biol, Chem. 2^6 (23) , 14850^14853 (1551) 
51331987 

Methods conceptual translation- 
Location/Qualifiers 
1,.749 

/organisms: "Homo sapiens" 
/db_xref =5"taxon; 9606" 
/cell_aine« «U93 7 " 
1..749 

/prpduct:»*phosphatidyleholine 2-acylhydr61ase " 
/names "phosphollpase A2« 
/3BCjQumber« "3 . a - 1^ 4 " 
1..749 

/genec: • cPIiA2 * 

/coded Jby«"'M68874.1sl39. .2388" 



1 msfldpyqhl IvehqysUcf tvwlratkv tkgafgdmld tpdpyvelfl stf^srkrt 
6X rhfnndlnpv vnee£e£iid pnqenvleit Imdanyvmde tlgtat£tvs smkvgekkev 
X21. p£l£nqybem -vlemslevcs cpdlrfstnal cdqekt:£rccqc rkehiresmk kllgpkniseg 
2.82 Ihsardvpw &±Xgsg^3f:c amvg£sgvmk alyesglldc atyvaglsgs tviymaf^lymh 
24i pd£pekgpee Ineelmknvs hnplllltpq kvkryveclw kkkssgqpvt ftdlfgmlig 
301 etllhnrmnt clsslkelcvn taqcplplft clhv)cpdvse Imfadwvef s pyelgroakyg 
361 t£mapdl£g5 kf fmgtwkk yeenplhflm gvwgsafsll fnrvlgvsgs qergstmeee 
42a Xenittkhlv sndssdsdde shepkgtene dagsdyqsdn qaswihrmim alvsdsal£n 
481 tregragkvh nfmlglnlnt syplsplsdf atgds£ddde Idaavadpde ferlyepldv 
541 kBkkihwd.s gltfnlpypl ilrpc^rgvdX ils£d£Barp 8ds&pp£kel llaekwakmn 
•601 klpfpkidpy v£dreglkec yv^^kapdm ekdcpt:llh£ vlanin£r]cy kapgvprete 
661 eekeiadfdl £ddpesp£st £n£qyp»qsf krlhdlihh£n tlnnldvlke amvesieyrr 
721 cpipsrcBvel 8nvearr££n keflslqpfka 
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